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S (57) Abstract: A biosensor comprises a working electrode (101), a counter electrode (102) opposed to the working electrode (101), 
S a working electrode terminal (103) and a working electrode reference terminal (10) both connected to the working^electTode (101) 
fsj through wiring, and a counter electrode terminal (104) connected to the counter electrode (102) through wiring. The biosensor has 
^ at least a three-electrode structure, and hence measurement of an object substance can be done without influenced by the wiring 
w resistance of the counter electrode section. 
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£?k 4#c, Mx ML s;&«^££0£#tt$t#®^£fifc#-e>x &SIIIJB 

tffes^^tiijs±t©Maax r&fc*>x i/d^-aSx ts^fro^BSp^c 

SJ^S^fifSfl-SC t&MWZtiX^&o tfcx W^x ffiV>J&T©DNA*y r 
CJ:5j|fifiik:<fcot, IAOSNP (Single Nucleotid 
o Polymorphis m©B&) ffSgfc&ofciS^&II&fJST 1 — 5 — ;< 

wTx '&%wt Lxommw- ii- 5 0 9 6 4A^Kmm£ti-c^zMmy-> 

5 ttx %*©^ 'f 1 1 v 1 t f as t ^ § , m®k^?/u * 
i i 2 2j±x cms) i i o i fcx ■ff«ii.i o i tttfatznm 
mm) 1 1 o 2 fcs*tt^t)x ftft&i i o l^tf^Msi i o 2(c{iaii^ 

-tv^. wmmi 1 o 1 iauajgifcRp 1 
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5\z s ^*©/t^*-fe>^«BJa: % 04 5 CiRtvW *-te>tf 1 1 2 2 ©#/38s 
1 1 0 3 kttffiil? 110 4 fc#tt»E|g& 112 3 £jg^£*ifc«f b 

•o^o meibsi i2 3 h\ WLiz&mmzmi i nt, nmn&ma® 1 
loe'k, ftttfts**-«fMss*Egifti8 iio5k, m^mmm® 1 12 1 
k*#b-o^*. «£*©/** *Hr>-y-$&inftt* SipmE^si 1 1 1 xbm&v 

fcftMffiSapmjBEVp r 1 tftffflMEEBJinffltl 1 0 5 K «k oT-f > t:-^>* 
SEtSlSftfc&N #ffiMSflEWiOgP 1 1 0 5*&ffffl«S«? 110 3 Cfliffltt*^- 

tivp i tf&i&sftSo £©k^ ^^^figt)Ao 0 

Vp 1 = Vp r 1 ( 1 ) 

cc-e< s ( i) *©vp is vp r i itmvi&z^&m&omzmTo «t 

Si^mE^ 1117 J; t>38£bfc*tffi£MflEVmr 1 #*fffimjEI?itl 
8ft l l o 6 tiot-f >v-fr>x&m$htz'&, MfiimEEPingB 1 1 o 

Vml =Vmri (2) 

^fflS^g^i i o 3^«na bfe««offii±f^ffl«*£Ewip'9 1 1 o 

*©is»s^-rf^fflfli«*M^s 112 ottMj&aiaKi 1 21 c« 

«^j«*©««!lJ|blS**««RJf#ffbii*.- coi:*^ tf^M* 1 10 
3 kMM^l 1 0 4F^©SffiEPAPmE^Vf 1 ttSJ:^ (3) tffi&D&o 

o 

Vf 1 =Vpr 1 -Vmr 1 (3) 

fffflffil 10 I tftmi 1 0 2P^©-fe>-9-WiPSEE^Vf Jit5. 

tf^ffll 1 1 0 0 2 fc*£-r 

5. ^ £tr, ffcfflffil l o lflCiftSliS I f 1, »ffil 1 0.2«t«ft5 
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I f 1 = I f 2 ( 4 ) 

zcommi f i zstmmm i 12 3X'm%.tz>z.t\z*. *> -/y -r&*> 

0 4 4f± % flsfflMJEBifllSl 1 0 5 ft® It BE MSB 1 1 0 6©*i*:ft&-|3 

N ftEMEWiiHK 1 i o 5 t±*^T>rc»»a5*bRf *A»J»3i**fciaBS*i 
ttff*£E9ftiffil 1 o 6iit^7>7 , INu l l - r > 

04 6 11 H4 *-fe>-U-Sll©d"6% /U^>tf9^ 

112 4 ©^JgS^t¥®0^feSo COWCil ;Ut-b>f 1 122 tWrM 
llJgl 1 2 3 #|^-S«±C 1 #®^M£*l"tV^ 0 

0 4 Sfc^tflbfctD/t'f **>1MI«C*^*Cx /Htt>tll22 

Rm 1 ©#ffifll©3MtttIii»K: «fcoT> mUEPiniiJEEVf lMfMIiEVp. 
k M S W. EE V m i: © £g ft EE "C & £ -fe > W in II BE V f C H b r * 5$ # f£ D & o „ 
Vf=Vf 1- (Rplxlf 1+RmlXlf 2) (5) 

^fflffii 1 6 lwizmhznmi f 1 twai 1 o 2fliicjtns«*i 

f2CI±, *;i/fc*y:7©&fi!U D W/Sb iOo 
If l = If 2 (6) 
5£ (3) fc^C (6) £5*1 (5) CftAbtlltSt^^ilS:^, 
Vf=(Vprl-Vmrl) - (R p 1 + Rm 1 ) x I f 1 (7) 

^^t, n-ajniBSi i 2 3 i DM-f i i 2 2^#$&^ti5S@siin« 

JE (Vprl-Vmrl) tt (Rpl+Rml) x I f 1 « tt«ttfcTU. 
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ir w iams. v f t c j; o h & 5 „ 

I f 1 = f {Qn V f } (8) 
ftoTx 5$ (4) £5$ (3) £ftA-T££ 

If l = f {QV (Vp r 1 - Vmr 1) - (Rpl+Rml) x I f 1 } 
(9) 

■ffcfc-^ ftmmi 1 0 1 cD^ttSlH^offi^^iniRp 1 102®i 

z®^^*m$k?z>tz®>\z, mmmLUb ita^ (pt) s & (a 
u>y« (Ag) & £®;ig^&*£ji##*#m^ft-t£fc#s i 

1 2 2#igffi£&^Tb£d fc^5irfc&^JI-£#£b3, >5 ^ -fe > If © g|5 # 
iD^Tx ;H ^-fe>^I^t^^>^?5;7 1 1 2 4 i: bti^t 3^§£- 

±Mbfc^5fe&ffi©^||l£©$&£E!K '$*SStt©Rlfti&&lC 

2§i?8©gi^ 
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#s k © n ©&&© * s w- -r casi ^sfcft© ffljfe *ff a * <t a 
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&tSrs$g3©ES^&£&£fli*T^3c:2:fc:J:!K cft£>©E«©J&tt*x 

-*C©»tttf *»^CJt^TW»K©«i*ff*5 J:5C^*« 
±eflUBtt-fc±Eftfflffi**fcS»»1"*»4©E»fc* ±IBM«ifc±faft 
fflffi^ja? S i§ 5 ©Efllfcy ' ±B*Mi fc^BttWJB** k SBE« 

fail 6 ©1381^ ±IB#«fc±IB#tt»*k«l« , r*»7©Elli:**6fc 
f»;tT33iK'±BSS4©E«x ±BS6 5©E«U ±fB8 6 ©ESSs Xtf±ffig 7 
©IBH©? *><J>& < fcfe"2o©eifcttSv^Jlfc*EMl*fcKfr&Kv Io¥ 
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ztlcXvy mWm&X-- — 7 v v ir%> <£. 5 fc-IBS-£ £> £ c « c £ £& N CaBS 
®*<DM£ 0 3 £ i: 1 3 o 

"' 'JbSfS 2 ©KiH t±mm 3 i: ttS v> \z £ mBMft £ IS & £ ftT ^ S 

±ibm^ ±ea*Ms^ ±m&mt%*, ±mttmm$M*, ±m%Mm*s ±m 
, jg is wa-ic* to ■ scrags* t> fl±**'*i'fc 
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afc*tfi£*fe*fafcx ±ra»»£*#*«#*-*fcfc©*>tf»^ ±b#h 

±B#B«?li±B#J§afc«l*3ftN ±Btt-a®Btt±SBf£«Btf 
#fflam-KE#MIUKi:> ±B»a«^K:»B*nfc»a«EBiiP-»2:N ±Bffffl 

a«tt#B®B»i) c ±B»a«EWi««c j e*i**i'**«ffi*^^*fe«>©* 

.MffiBfc* 38!£l!|£> ±Bff«aa?C**l.*«**KlSl5 , r±Bffffla«BE 
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$ n § mm* & sas r 5 & #> ©«*4&sig g§ t * * b t v^ x $ x ^ 0 

sg id mm £ n -s s*p *e t s t < ft s «t a c ±i3^^mtt#^ m n wm* * 

»ft*««jiKj«i>T±fBf^ffla«EEroia»*&ffl**fts«**M**aat 
j:f3#^^^«±i3M@tsig#ft N jtffitraigjBtt, ±tmmmn^^m 

*«««tjtebT±ia^a«ffiWin9J^6ffiA*ft**«Eaffl-^*«is-rsfe«) 

±sa^fflaK:««*ftfeffffl«#«i*^i:x xmnrnvimmz ntzttM&ms® 

±iBH-$i®B&ii N ^Bf^fflaw^a^iB^fflaMii^ fc«*si*ftfcf^ffla 
mornings ±ia^M : ?sy J ±iBW#M«^^^^^ftfeMa«ffi93ipgp 
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t & - £ & a -r 5 fc #> © m m m 0 s§ ^ & # b x v >t t> «t v ^ « 
ccD^-a-y ttcjEBfiMsiiiRau ±B£i©*«*MJ:±Bg2©** 

tfT!§5©TS ISiS^i DlS±**Sii Jitf-C^o 

s ssn* hotels sci*:* -ess. 

B>W#*>tfl±HI-©±E#ailHlKlc8ttSft> ±fa&A-f *-fe>-tf-©±f3ft 
fflffi*? k±Btf«®Kfc©WN-±IB#JSSIil : f J:'±fBtt«lalKfc©'ISx #tf±IB 
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±I3#M^fcJ\ '±raffcffl«S;fctt±BfttB©v*f"ft#K:©*gtt£ftTV'>S 

c # m m ? * m » s « k Jt * r o a p Wl £ m t> * z t # -e § s . 
s ^ fcs^-efciK ±BiMiia»ttN ±iBf^fflffi«^»v±gB 
BH4«^Fc»«i**ife»ffi«EWiPSiJi:> JtB#«*EESiin8&;ftuu:BftJBffi«EE 
ffi^^^^nsm^g^j5Sb-t±i3#ffl®»EE[iApgp* > ^ai*^n50 1 ©mm 
ft3fg2©«m*M©5fcii>fc< k*-^**iaai-rs.fe«>©fl^fflaiHiB2: 

«d^B%tc:ii. ±f3#ffl@#B^?£W;&D2;h,6fiffi#x ±Bfl*Effi«£EHJiaS& 
x J:B»mffiWJiO»fc*lft*ft«aiMffii:»lS» t < ft» t jEft&tt 
JiBJHf MCttftd *K -tBSHB! BpS** & Bio £ ft fcW^ ftlMf 1" 3 fc #> © 

mass $ *> c«it t ^ * c t £ £ b s jE.a&ai^^^iBK * s 0 
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±m^j*^>y-t±tmm®mt&m-(D3 L y7±fcmit>ii-ciB ^ ±ib 

±Btf«llal8ttv ±1331 1 ©*«*M;RlF±BS& 2 ©«»M-t£gtf"t\ 

So 

it, & fettle* ±!B^ffl®« ; ?^^ti5Smm^^i:t±lB^ffl^SBEBJingp 

* m # $ n % % m m r % & » © if^i m ss k * * u x n x t> «t 

o 

±i#J««?tt±IB*r«K:«ll*ftN .tBM-aiawHu ±BflUliMRK:ttl* 
SftfcflUBMBEBJinSifcN ±B»«tf : PK:8iB£ft x 

EPinSB^ ±B#lia* : ?K»»*tifc»ffi*ffi#fiRlalKi:v ±B*tffi«tt#JB® 
K2felF±Bfffflffi«ffiW*»C**t**iS3P«flE*ttl&-r*fe«>©*lP«l£ESl2: 

> sa^^ts ±B»M4 t c*ft , ««**c*tr±B»MffiffiD»*"6ffl* 

* n * msa* &M-r * & #> ©m^s® bs t * m t t w t * «k ^ .. 

m c ft '& * n * s sp * £E t a s e u < & s «fc 5 c ± b ft si m # hr 0 B * ft ^ * 
±B#ja« : Fiat±Bf^ffltBfcSs«s*n, iiieti-sa hisses ±Bft'fflffi«i^»v 
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£ fe 45 O ft -5 *Di a 0 m t * M 1/ T V ^ T $ J: V * o 

s *-r a *ta«E9i flossy ±tiMmmmww^±%mmmmmmiamz^ 

s««*^j«DT±fB^s«£EHiio»*6m**ns«»jift^s«is : r5fc«) 
oi ^*a> a m b§ k £ # 1 t v> r * «t v% . 

0 3 its xmwom 6 ©m««tc&& n^f **>y-mw<D-®>%7jkt®&m 

a e h\ -^ffla«ff wja»»wa«EWJp»on*»ftarii«*trjB 7 ©^ 
c « * ; t-f * -fe > m © - 'as & a* f ei bs isa -e & a . 

EI7fciu #fl^©Sg8©^^Jifc^S/WtfHr>tfgg©-&£^?-®E&0 
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a, 

0-Cfe^o 

0"e&S o 

0 1 5 {is 9 © WSCi5/H ^ -b ? rs^tfBSt 

0 1 6 fis ^9©^3S^^t^-5>'W^-l2>-y-^^r©^l©^^S^t 3 P 
0 1 7 {is ^9©*JK^»K:fR*^^**>^^_yr©»2©*^09*^t-¥ 
018&S *9©*3«#M^«*/W**>#^*^©*3©*^0!fe**¥ 

\ 

@0t&So 

01 9 {is *%wo%i ocomMfeWifc&zm y 7 z^-r^m® 

02 (Mis S§1 0©*.JSBJBfc«*^^ ^>'^» 7"©»f@0T*feSo 
02 1 {is #3&W©ffl 1 l©£«^tBfc»*>W**>tf*^1"¥iBia*** 

o 

02 2fis *2§BJ©S& 1 20WiC«5/H^>*§^tMlMS 
0 2 3 {is #8W©» 1 3 0HJ£^£&5M^*-fe>-9-^7£^-r¥®0 
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02 5 ft, fgl 4©ilIlf:i5;H^>^s;7^St¥B0t^5o 
07?*5, 

02 8 ft, *mn®mi evrnMBMizmz^j **>y-mm*7Ft®®Mj& 

02 9 ft, m 6 omnmmv^'f **>vmmzjs^Xs ^mmmzwmm 
& <t tf *MimjE wingp § ^-rnn^0 t! & § «, 

0 3 Oft, #?8l3Ji®|gl 7©^SS^^^^^n^^--fe>-9-^E§^1-|fi]B§^^ 

0 3 1 ft, ^ejiosg 1 8o«iicis/u * j &>ymm%m-?®&ffij% 

0T!fe£o 

03 2ft, #IBB.B<Dfll 9cD^liB^C^^^W^-fe>^0¥®0^feSo 

0 3 3ft, *&w<Dm2 o<DmMBMizm%rtj**>y**-r¥-mmx*$>z 

o 

03 4ft, *&w®m i(DmnBM\z& t %^'(**>y-*mt¥-ffimx>&z> 

o 

0 3 5ft, #$gBJI©Sji2 2O^Mti5/Wtt>i^^f¥i0t?feS 
0 3 6 ft, #$8BJ!0!i2 3 OiIilici§;H >tf f T'S^tflB 
0 3 7ft, #SgBJ§Otji2 4 0^»lti5;H3i-fe>1J-f ^ 7£^-TW0 

038ft, ^%B§®^2 5 <DmMBM\z&%>rt j y^twmm 
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El 3 9 {is #S§BJ§©ff 2 6 comMlfcMKL&ZsH tf-fe>^y 7 BET 

"Cfe & o 

■ess, 

04 3 {is >-y-gg©-g|5£^-r HJSEI-e&So 

& % © ; t w # -k > -y- ^ h © — & & * t m is 0 *e & & o 

04 5{is ^-fe>-b-©^^S^-r¥®0-??*5o 
. 04 6{is 0 4 4fc^-r^*©/W 3i--fe>-b-^M0 3^s /Wt-b>^f y7 

m i {is *»w©» l onifc&mz&zm *-b>^^s©-si5*^-riH]8&0 

t-fc!)> 09{is ^ l©HKS^®K#§^^^-l?>^S^-r¥®0Tf*S, 
0 9 c^ti^Ks *!H«^«l©^-f 1 5 {is ttfflffil o 1 

m i o i fc*tfl-r *a« i o 2 &\zftmm 1 0 1 KLmmatirzftmmm* 1 
0 3srai#wi 0 fcs nmi 0 2K:»«*.nfc»s*^i o ; 4j:§* 

trv>£o flfffiffil 0 lfctfJU'M^l 0 3S^JBS#M?1 0 i;©?^ S 
IFWffi 1- 0 2 "fc 1 0 4 t O Btts Al Cr^S-^A) ^Cu (^) 

o 2 {is +#&®r®«©&£#«&iaiS&£^b-c*t8isiBi3 L 104 n-cv^ 

£fc©s ^^^^©IB^JSiniR m{i}5{|;.0 Q fc^fttS. ^ftifts ^110 2 2: 
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ttmw* i o 4 k<Dffl<Dmm&&WL<D®mmi±^ itmm i o i t^mmm* i o 
3 1 <d m (Dmm&mm® mmm x \> & * § < & x v^ s 0 

i o 2^^t?Mf&gpt^x^^ m-xitt'rtfrnzo mints yfr^-zzmfct 

<U tt%mi 0 1 £fc&#t@l 0 2m^ftfr-££a£ft£tiTV^J;i < fc 

'ftmmm* i o 3 \z®fa$ti, nnwrz^i' zftmmm&esim® i o 5 nm 

mBEMgB 1 0 6 \zZti?tl1fm®Mmmi£Vp r 1 S^IS^tEVmr 1 
Him 1 2 1 fc§^fCV%^ 0 
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nmmBWM® 1 o sinnm®* 1 o 4ic83AnmjEVm 1 w^n^o 

Vm 1 =Vmr 1 (10) 
£fc N SipmEE^l 1 7 J: b»£bfef1Uflffi**«£EV'p r 1 fc> ftfflS#BS 

£ ^OiiEi 5 0 V £ 5 fcftffltt«<MMRIII» 8 ttftffiffiHftlflr* s 
13S?8±t5, ^IlMif s 1 3©SET-feS^/B»Jfll«-'f«jeEfci:Vp 

Vp2=Vprl (11) 
Vpl=Vpr2 (12) 

UWM^ME. V p r 2 fi % <, 

sic^vnTs tt»ffii o i i o t<?>m<Dmm.&mn 

©IB$&iri£Rp 2 N IB^§mix.S^fflM#^^^SmS I P 2 tTZ* 
I p 2 = 0 (13) 

tot <tffl=f®#M^?«flEVp 2 tttmmm&vp&&.i&*m%.-rz>o 

Vp2=Vp (14) 
. iots^dO)^ (ID, (13), (14) £t)*>V$Mami£Vf 

Vf =V p - Vm 

= Vp 2- (Vml + I f 2 ♦ Rml) 
CCC; R'm 1 = 0 QJiiK 
Vf=Vp2-Vml 
=Vprl-Vmrl 
Vf =Vp r 1-Vmr 1 (15) 
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*mnBM<Drt4**>y-mm\zi5^xft (s) (15) &ttA 

If l = f {Qs (Vprl-Vmrl)} 
.'. I f 1 = f ( Q ) (16) 
tot> ftffittl 0 l.©39«ttlB«0E»JSttRp lt«t*K»tt±<'lB^* 

lilt, M@$BHP^BEVp 1 (iftffl®«fi£#MHllSS8 fcflsjf MEWftlttl 0 

Vpl=Vpr2 

.'. Vpl=Vprl+Rplxlf 1 (17) 

*H*.*cfclc'J:b% B!»aSffi©fe»fcStt?fcH££ff fed ^ ttfi^sm\zu^> 

TV^S. *©fe#K fle#©/W*Hz>tfiH^Jt^T«»*©Sj£SfT5C:fc# 
t!t5o 

&*>\ *^W^©/W^-te>-y-^gi!(i N #/B@mEEPMl 0 5 
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>#£^«y:/K:jis*r3©fc*fflfcfc3J:% Ran* h©&^£Hfts *rtittfe 

7F!>i»)tffl<!);W**^t GOT, GTP&£©ffF$&i£ 

m©i s 8l/< i fe^t<S. ^©fc#>> #««©IBII*^Ji<bUT*fffiill©M 
3 C *»^rtB 2: * S o 

«ICl*«©DNAS|Sti5i:kCi^ C©DNAfc»*fl!*D 
jfc**©:^Kfls£*S«5£-r*£ £*>\ c^t-MSiilt 

***»»©>** **>u-js«tt#»-c**. 
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si 1 its ^mm<Dm2(Dnwemvi^^^^ ir^y^i 0 ^mt^mmj&xr 

0 1 0 2 £ N M*S1 0 i(:gi^tife#Ii#M?l or 

wm&m* 1 0 3 nm 1 0 2 t^^^nfe^rM^^ 1 0 4 t s#brvNS 
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5Cs tEVp 1 §Hi*1-^o *E***lftl3»4 4 oa, mE#MHIfi&4 3 0 

©aiafcSHW*"*****^ u cv i ^m^jtSo 

ffffl«*ffi9Jin» 2 2 1 , 2 2 1 ACio^ .«j£Vp fc«EEVp r 
•T^ctdts lEVp 1 tf£$£tu ftfflffitf^pVl 3 aCWiDSft*. ^tiC 
iD s ftmmm^Z 1 3 aOMRp lKjBHfsmEftT^IS&bJ:^ 
x tEV p **E V prC l«t'* C 8 *. 

H*Kx ^@SflEEP*DgP2 2 2 , 2 2 2 AKJ:^T> lEVmfciEVmr 
i)S-f tU5Cs mjEVm l#£f££tU MH^^2 1 4 aCBJfll5*ftSo £ 
ft£J;!N ttffiJflr? 2 1 4 aoSlafiRm 1 CfeH-f 3flffiP$T#f§£ U «fc 3 i: 
fcs tBEVmStffVmrCi^tSCli^ga. 

LfctfoT. Sf-«JHIBS2 2 Ofc J;o-C/^^-b>^2 1 0©{tffiS2 Ilk* 
M2 1 2t©BBC-HJiH$nsmffVf ttx #5$ (3 5) ©=tdC*5o 
Vf= (Vpr-Vmr) (3 5) 
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ZLX, 5* (8) (3 5) *>£> N SEOBJiDt.to'Cn^ *-k>V2 1 

0CSttiS**I f Jis (3 6) ©cfcdCftSo 
I f = f {Q, Vp r-Vmr} (36) 

i(3 5)..fc* (7) fc^J±t21-^i:s a ( 3 5) 2 1 3 a 

fciVJtSSH^ 1 4 aOiB^fitRp 1 , R m 1 C J; £ mEPtT#& V* C t ifi 
bfrSo -Tftt>£> /t-f 2 1 0©MM^2 1 3 a£J;tfftM^2 

1 4 aOiBi^^*n;^ae>rx M@2 1 1 £*tM2 1 2 tOMK: WinSftSSBE 

vf £Rjrj£fitfc-r*;i 3„ ufc#ot\ >t-f ii-fe>tf2 i bk:»ti*« 

ill f 2 fcU-C#fflffimjE9JingP2 2 1 ASfett^^mff9JinSP2 2 2 AKJ; 

otttsi^n, usiif c v 1. 1 fc {i*fiiiiif c v 2 1 ft 5 . # 

W±> #^l»li£J;£fcs M^>-te>-y-2 1 0©f^fflffiiB?2 1 3 aJSefctf 
MM*®* 2 1 4 aOiB^StaCHfeTs 2 1 1 tttM2 1 2 tOiC^ 

x *^«»)So^-f*-fe>f8ai:J:«i:x ftffl@#M^2 1 3 b 

JHi» : P2 1 4 b £ IS ft TV^ «fc *K VNl*ftfr-#©#,TO?©fr£l§!{*S 

i £ c it ^ r m &m m * £ £ 'k iri ± * z> c t v m t ft ^ x v>s „ 

ft£v H.2-9 (a) twU-fef^ffl««ffiWinl»2 2 1 *fctt»a«ffiBfi4n'»2 

2 2 fvi*V>Ts SffiflS4 2 0 SttfeU mffi#MIHES4 3 0 ©&#£•£© 3: Si 
EEVp 1 IfcStEVm 1 i: tt % 3;fc> mjBESM 2 0 :fc*tF«ff#JRI§! 
B§4 3 0 t± N *iT>7&ftX'mm\sXi)&^o C©i3ft^H^iIl^T%s * 
% W # m T 3 3& JR 4 fif 6 » ft 5 * © TJ tt ft V > o 

ft#M2 1 I:fe«k0 c *tffi2 1 2©V>1 , ft*-£*»i©ttfcU 
|20ii:lfei:§^ Sf§ 1 ©«i (fct^-iis ftffi^2 1 1) K&m£fttz.mi<D 

mm (&£*.«> ffmfii«i : ?2 i3a) \zmi<Dm& {tztziz, m&vp n 
swiflira&ioiBEWiDWttft*©*-©^ ^2 ©a (tctx.\z, kmz 1 
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2) fc&8£ftfc$2®««'(fcfc*«N' ttM$&^2 1 4 a) C$2©tff (fc 

lEVml) § Wflj-T §Sfl 2 ©HEEPiDgP^ * © ( 

Mmm&mm2 2 2 ) tts. c©s&2©«jBEwina$tiu 

i2cDiCli^tlfci3©W (fcfcxfcf, MM? 2 14 b) SiibTSI 2 
©McD^3om£E IBEVm) &#HRU £©S(S 3 ©mEkV* &n 

(fci:;i«* iEVmr) h«t5J;?lc, fg2©Sffi££$-T 

a. c©«fc5fc> f^AttmfEvasB 2 1 , 2 2 i A.*«tvMffi*ffimipaj 2 2 

2 , 2 2 2 A ©V>1*ftfr-££#B&L T**k t*i:ttSlt, iDfg® 

■ie§± t fe a -r * -fe > tf-igm * mm f a c: ^ t* § § o 

(Sll 7©£JKJ&ai) 

03 0 i±, #$BJJ©fgl 7©SI*BSlK:«S/'«^^-fe>^tt©|ggS«|fifcSw 
t. *£JW&JB©fHiig»2 2 0 Atts ;W*-fe>-9"2 1 O0#fflW2 1 3 
a^«tV^ffiS|!!?2 1 4 aCWESBUDTS^&fc ^ft**!^ igl6©^ 
JS»»-C»Wt/fcfffflffi«EWiD»2 2 1 A£ ,fctfftffi*jEEBlina$2 2 2AS1 
:n&fr&ffl*sni5fffl}ffit8iSfCVUJ:ff»St»IllfcV2 
«£**&©fc#»K©#*f*fT5 $©•£&£„ th«Hll5S2 2 

o Afcov^sswr-aa^ m l 6©£li^l8C:i^T«K:RWbfci*£fcovYT 

So 

ftUBffif!ffiBJlng&2'2 1A^ /Htt>t2 1 0 H?«nS*«2ib-C#fflfii 
Sg?2 1 3 aC*ft3«ifcI f 1 £ffl-*U fjsJBMMM^ C V 1 ZtHfitZ 
o #MflB«ffi8JM2 2 1 AH\ EI 2 9 (b) £«fctf ( c ) t feHIBS©a* 

»ff«ffimiip»2 2 2 a'bu ;t^f>-b>^2 1 o K&tiznntLxnmw* 

2 1 4aCSn4I»I f 2 £MU ^iiSli^CV2 MM 
*EWiDgp2 2 2 A{±, g| 2 9 (b) ( c) fc^ LfclIlB&©&*»£ 
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fjt$B*#2fgC&3o LfctfoTs £ 1 6©&ilW&»fcttttbt:* S/NtbS^J 
(|gl8 0^S£0ii) 

to *mmmn®^m®&2 2 obi^ n 1 7 <Dmnw>m®^m®&2 2 0 ac 

, £ e>£Sm*«^£$SB2 2 5 §ixfe*i®-e$5. MIUB&2 2 0 B 

*^gm^BKgl5 2 2 5 lis ftMUMMCV l*J:^MIi«msfi^C 

v 2 i> /w^-fe>-y-2 1 o K:mtismto*§ £ sttiatif c 
m#m®ie8 2 2 4bi^ mi 6omm^mo^mm^2 2 0 t^ttsM-^^ 

fCVlfiJ:i|f»St»ififCV2#-(0<«tifCVi:SEft$h*fc^ 

mi 7 <Dmmmt&m\sX, m^mm®^2 2 4B<Dmmzm%fc*zzt& 

n^UbfcHSCfcff-CSS. ft*>\ mmfi«^^fiKgP2 2 5 ©*fifctt x 03 1 
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(ig 1 9or>mmmm) 

m 3 2 {±s #$bie©is i 9 (DmMjfcMKLWiZrt'f **>v<D®m*wiro *m 
MMMo/ut^yyz i ±ia©if§ i #>e>^ i 8<Dmn&m<D 

Sh38IslK2 2 0 , 2 2 0 A, 2 2 0 B(Ccko"C^ffl^tiS*)©T-fe§o 

A<f **yV 2 1 Of±> #ffl@2 1 l*6JEUf'af^fflffiS8 ; dF2 13 a, 13b 
JJ;^I2 1 2fr £>®tK3*f;M^2 14a, *ta#JBHHP2 1 4btitt 

ws„ mmhx^tz^ifi. Ma 2 i i*«tv»a2. i2®a»^i)t#6ft« 

?>3->U cfct^n n-;i/&£© 1 Mofli^ftJU 

1 3 afc#ffla#fiRS*? 2 1 3 b ©MttAfttKt & <fc 
CAftS x. 5 £ 1 # T* £ a o 

J^±s #«BHCJ;3^ ;t-f**y^2 1 OKfffflasB? 2 1 3 a, 
a#«RSB? 2 1 3 bSJitfttatf^ 1 4 a, 2 1 4 b^n^ti 

iinuJ:CioT, #ffl®2 1 lfectt5Ma2 1 2©IES#IUis^ # 
ii21 l'fc£V*ta-2 1 2 \ZWto$tlZM&*m&tZ ftffl!2 
1 1 t^i2 1 2 fc©MCfflflO&ft3«EE*mj£ttfc-r*J:i:#-CSSo cnK: 
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x t)> 1 3 a, ^psm^m^z 1 3 \> % xvMmm* 2 1 4a, 

^^#^^^2 1 4 b \zmm$ n zmmiz&t&fcon&mzm^te < t *>s mm 
c ct 5 < t £ k tf^ft ^ * * • 

mm&mw*i sta*^ Mm^m^^i±^fi^n2m&.±m»^>fixur^ & 

fffflffi2 1 1 IS&Tfittm 2 1 2©V>r*i#-:&£* 1 ©fiii: U 
£§ 2 ©It Utiles £ l©ffi (fcfc;ifciU ft^@2 1 1 ) «.©S»^* lffltb 
s f|2©a (fci:;LfaU Mi2 1 2) fflojd^ftfcftfflfcU-Cfe J:v^ 

% v>rftfr£gi 2 ©attesEPAprs &&©%©£ ^^ ^©v^r^a^i^ © 
ffi©«ffi*#jHrsfe»©*©i:r*c:i:c«t'oTx m&£&mhT. mm&tii 

(£2 0©$jMtt£JB) 

a-t^-fr 2 1 o ahu m i »©5tk»ii©A-f *-fe>*2' i o ©m 
a*it**»cus: HHfc^rJ:.^ MMi^2 1 z&twm 
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m 21 © *nxm) 

ffiU ra-©»«±t^^bfc*©T!feS. H^UTV^V^v Mffi2 1 1 a£ 

«fctf*MI2 1 2 a©«fi#£*)*fr&fc*-fe>lH»i:N « 2 1 1 

2 1 2 b©it&^*>*fr ^frS-k^t^^^ lV^I45*^*Ofli*«l 

Hfc*t*6i/fc»3K j s , /5 s >f x— s&jsts^* 5 ^^ ft "c^&<> £© 

R-©*«±K:**}R*>tf»SRtt*£fcfc*^^ -g£mi&©ft^ 
(M2 2©*H^B) 

mmm<D^^^^>^2 i och:, £§2 i0mmmm(D^^^^yv-2 1 obc 

fctt***ffl2 12a, 2 1 ib-ftiacasfcttfc*©^**- ^**>*2 1 
0 CK«»5»I2 1 2B\ -fls.ffl«2 1 1 a ttt-fafc ©-£*>&£ U ft 
fflffi'2.1 1 btC^Tf -r^t>t.x ffffl«2 1 1 a, 211 btts 

-©**ffi2 1 2*#JSUTVv3. Lfc#o^';H*t>*M 0Bt*ttS» 
14 c , *T@#M«^2 l-4d*»#*Rrte2:»D>->W*-fe>*2 1 0 
ftmWZ-i 1 4ai:Mi#ia?2 1 4 b k« lflTo««..ntt_Jt < «t* - 
o eft*:*!)* ;t-f *-fe->tf &CJ^ftt5i:fc* s 'e^3. 

*gilJ&a|-e&> 2fl©#ffl«2 1 1 a, 2 1 lbtf-©2tSi2 1 2£ 

(DMMZ&mtZ&oKi \sX% £V>, dtikttittCN /t-f*-fe>tffc*R 
(!f§2 .3.©£JKJBJB.) 

13 6ii, *»«8©M 2 3©^JSJ^tlK:«aM^*'fe>iJ-^a'^©«l3S*^-r 
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^■r-b>^sp2 3 i ts 2 3 1 tcmjE^wJn u ii® J:^^fvsm^§ 

fh^tStf?HlHlli&2 3 2 fc$fli*.TV>*o Sfc* -fe 2 3 1 2 3 

2£BU ffeffiffiE» 2 3 3 a, 2 3 3 b J:V.^SBtl 2 3 4 a , 2 3 4 b £ £ 
o x m.% ft t &tt 2 *t T V> 5 o 
•■fe>^«2 3 1, ftfflii«2 3 3 a, 2 3 3 b 43 «fctF**ffiE» 2 3 4 a , 2 
3 4 b*.&&SSB#ttx HI 9'0^ft^«80/W*-fe> ; b-kra»©#«SbtV> 

-r^to^s ftffiffiE«2 3 3 a.%£TTftWMU2 3 4 a{± N 
2 1 H5.fctf2tffi2 1 2^©«ffiffinK:fflV>e»tlS-*> #ffiffiE«2 3 3 b* 
J:W*taEl»2 3 4 btt, *ft?ft#ffi@2 1 13sJ;V**«2 1 2©«EE#Jfcfc 
ffiv^&ftS, if-$IM 2 3 2 «\ fctitfciU iliP^Il 8 0iIIlf 

IteBJ UfethSdSli^ 2 2 0 , 2 2 OA, 2 2 OB, 2 2 0 C t iS0@liS^S b 
TV^o ;t-f *-fe 7-2 3 OfcJu WSOM-f 

yt^t^^f/a 3 0K*H-*fffflM«i2 3 3 a, 2 3 3 b £ «fc tf*MS 
ii2 3 4 a, 2 3 4 bf±s $&ffflinx£ J: t) »Kfls**i^ SStnUfitfif-T d 
3o LfrU sMUSJ&JBC-J:*^ ±fB©»i8«D»!K c©jS#ttfcl£**i , ife 

fc£©v -fe^-y-^2 3 1 fc,fctfffl-$llElB&2 3 2 tf^ffcWi&fcSStrfcftyU ZQ> 
X 5 &ttK ^SI^T! & o T «fc I*. 

»2©«fcUfcfcSx il<9i (fcfc;U£, #JI«2 1 1 ) J: it SHU® 2 3 2 t 
1©E« (fefciLHU #^Ili2 3 3 a) fc!f§ 1 ©«EE (fct* 
{is tEVpl) 4WlP-r*Sl©mffiWiD»tt«*©*0 2:l/x Sg2©H(fc 
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fcitfc^ MM2 1 2) Z&M®& 2 3 2 £ %&mt S $ 2 OffiH *f 
SIB»2 3 4 a) C$2®ttS (fci:;L{dU ftJEVm 1) %mtiat&%2®nE 

Q}mm±, *mn%mKmz<b<D (tztz.^ nmm&nm2 2 2, 222A 

) ^bT, d©ff§2©mEEPMJ;i\ ^2©«8^MtlIIE§ 2 3 2 J:^^ 

itii-sM-rsiM ©last (feaiis «i2 34b) %mKxm2®mo 
m3(Dms. (tct^Hs «EVm) com 3 <d m& ft tz&m 

mEE (fci:;LyU iSVmr) t^-it-rsid^^ H20^flE££$-T3o c: 
©cfcdtc; tt-«JIUK 2 3 2 tfcVNTs M@SJEWM 2 2 1 , 2 2 1 A#&V 
MH«flEWM2 2 2 , 2 2 2 Amv?ti#-££#IB&bfc:®£-T!lK l^itS"? 

(»2 iomm^m) 
o *^i0/w*-fe>^f7 2 3 0 Aii, ^2 3(Dmmmwi<D^<< 
wmmmm2 33 a, 233 b#sji£*i£ nmm^2 34 a, 23 

(|2 5©»i) 

o 3MtfWBJ8©>W tf-fei'tf-f-y 7*2 3 0 BJ±s i2 3®»lon'fn> 

9/2 3 0 K#tt%*>v&&£'ffftm®®* : zft : eft2m, n~omm± 

CMlfc§0"e$^» HjjSfC^fcV^ -fe>-tf-gP2 3 1a fc-fe >+MfP 2 3 1 
bi:CfcJ: N Sv^fc^^saS^*r^©fl^#tlH^-M^Sbfe^^•?>^7 ; 'f 
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ft&N *&MJ&M"e&s /t-fn>*fy^2 3 OBC'fe>U-|IPS 2fl«it' 
(^2 6 0»1) 

o *£*JBIB©/W 7*2 3 0 Cfis Jg 2 5©«M©/Wtf-te> 

■b-^y 7*2 3 0 B££fr£MH]&§ 2 3 2 a, 2 3 2 bS-o|: J ff-$llU 
2 3 5 

040 t± v n-^nuss^a-^ 2 3 5 otgis^^^^'fo .w-asiiis^y a— ^ 

2 3 5H\ M- 910^ 2 3 2 , £ 1 ©/M 4 3 1 a Sf-^d In] E& 2 3 2 t© 

&Zfc/mttl*W 4 ff2 3 6 a, 236b, 236c, 2 3 6 ds I 

2cD;H tt>^4 3 1 b i:M[fi|B§2 3 2 tOteU/ffitt.*® t) 1ft A 3*/f * 
f2 3 6 e,-2 3 6 f, 2 3 6 g , 2 3 6 lu * £ * -f ^2 3 6 a~236 
li«D»f^**!IW-r Sa^ftflWHK 2 3 7 £<!£TVn£o fc&N X^yf 2 3 6 a 

- 2 3 6 hs$ £vmmMm®& 2 3 7a, ^awoiais^scfflat-s*©-?* 

8#*fBlftl|!B&2 3 7tt, MfPfl#SEL 1 tiot, ^-f'Vf 2 3 6 a~2 3 
6 d*'-r^tai5S**fe«4H<*©«!»*t-S. iifif SEL2CJ; 

oT\ X-f^2 3 6 e~2 3 6 h £ t^ti C 3 * * fcttH < J&»©fBI»ST S 
, fe£U T^TOXJ vf- 2 3 6 a~2 3 6 hB\ HECffl d 2it±«£V^<& 
(DtTZo Tftt>%s MnUM®& 2 3 7tt> * 1 tD/t^f *-fe>*4 31a, | 
2©;Htt>1^4 3 1 bCDlN-rftfr-ofcjl&LTs C©jRiRl/fc/W *"te> 

iim-«3ll]S& 2 3 2 h#mmft£&M£ft£<i:5K:, ^OfZ36a-236 

;W**>*4 3ia,;H*t>»-4,3 1 b ^m-«9tHli& 2 32h©Hg£X-f 
^2 3 6 a-2 3 6 h fc^tt* CI £ «fc oTffi&ffitfitr £ Cfc S o Lfrb 

#*«^C=fc&£> ;^^>^©iiOD#£#Wi&i:&D> ^2 5© 
gSiSJ£Jg©AW *-fe>"^^y 7*2 3 0 Bi:Jfc*bT\ flt*.**&itMIIIB&©fflft 
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*mffi?zz fc#T-£3o ciiCfctK #-fe^tf^s'7 , ££ fcC^Sfls?** 

2 3 6 a~2 3 6 h SftJfP VX VM> #3$0jmcnK:l!S££ft3 

o fc£;U£; ftJWf^SEL KD^-C^-f y*-2 3 6 a~2 3 6 h ^ftitftp-T 3 £ 

5£UT£ck^U ctiW^O^StvW *-fe>^©«JD#x.^ff d J:^^ tt 

o ^^^^CDA'-f 7* 2 3 0 TKDmMjm, M 2 6©^lfl© 

'^2 3 0 CfctSHi-C&So ;t^tVtf^72 3 0 CfcUft 
S^fcU -fe>+J-gP2 3 1a, 2 3 1 btfMbTlBfiSt-i-tV^^T'&So 

i^^mijo-fe^-y-^z 3ia, 231 bsMUTiag-rs-fci-cfco-^ jm 

o *il»H^>^y72 4 0fi, |g2 3 0»10/H 
f>y72 3 0 2 3 1 *S .ty-ftS!!!®® 2 3 2%, Zh?ft*>V 

72 4 1 &&V§tffl®&?- y ?2 4 2 h LTSV>£l|£3^ft**tHlB&£ 

ftbt^S, -fe^l^y 7*2 4 1 lZ&ftZ>ttmM$&1r2 1 3 a, 

2 13b*,fcDtM8«?2 14a, »I#Wf2 14bJ:s ftHiK?- * :/ 2 

4 2hf±s <7>f V4 3 C £or«m#JK:g§g|;*ftTl^o fc&N 04 2 ( b ) & 
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x bbi (a) A-zommmn&Zo 
m2 3(Dmmmm^i±s ;wt*>^»/2 3 oc£«-ft-fe>^®2 3 1 1 

V>i®^ -b>f-SP2 3 1 h&m®&*v7 2 4 2 fc*H-©at*±K»l«"r ft C 
fc^^WCHItkftS. S^KH^#ffifii@Bi^ 2 3 3 a, 2 3 3 b£«fctf 

^ffiK»2 3 4 2 3.4 bfc<jsji'&b^V>»-&*|^a-C*ft. bfrU #£jfli 
^©/H^-t>^y72 4 Ofci^ t>iff^72 4 1 £ «fctfi|-«|g«5^ y 7 

£bftv> 0 

ft.£fc#*Cgfto c*x£<fc^ /t-f *-fe * 7K £3«J^*m©iBH#J£# 

So 

72 4 2£l3MbT^ft^ #»lfittCftfcl!B£;*ftS*©-Tftt&^. 
*#*U -fev+J-^y 7 2 4 i±tm tf«M*-»72 4 2 ^iEtlt ^i 
M-fllBIB^y 7 2 4 2±fcH^ -fe>1t^y 72 4 1 £UfibTfc 

7-ft4 3Ciot-fe>1^^S'7 2 4 1 i:tfS!lllH&^y 7 2 4 2kSIS 
'ilt^S^ 7^ft43 fd^x-Cx • ?V y K • 7" l"f (BGA) £ if 

■tj|§*ibT*.j:v*. 

tfex y72 4 0 ^ J§2 3©§l|»^i©/W : $- 

-fe>U-3 1 •y:7230£3 L y;/•;fr>• f^i^Hfe^-eifeS^ *S§BJ§i£ 
£tiEIR££*iftfc©T;B:&v*. fchjLMU fg 9 e>fg 2 7 ©^JfiJ^tto/t-f 

■fe>t?-5/72 30A~23 0D N & £ V» 14 * *lJK#©l*J*© 4) © S> 7 • tf\ 
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± iBMSi c tk * n fc *tft ^ £ s 
3. m&m i ©/^-f tf-bv^cfc^Ts 

± B# RUM ^ Ht > ± IB# ffl « * fe tt± © V> r ft U" fc © * ti t s 
hx- v> * c £ fc^m fc.f £ >w y +f» 
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±mnm t ±ia«#ra j ? t s m 6 ©ra ^ 
±mnm t ± mnmm^ t t % m i © mu t 

J:iaB4©SB^s ±f3SS5©IB$U ±13^6©@3i^> #tf±I3Sg 7 ©1311© 5 
2o©iBi^(is:vNK:^^5iB^JiP ( 3^iS^e>ns Iof®6tiClt 

7. m&TMAOrtJ **>y-fc£^Xs 

z t & ^ m 1 1 % n -r * * y v o 

8. 1*S4®;W ^•fey•9•K:^^v^•c^ 

_tSB^ 2 cDSBM^JlfB^ 3 ©iJi||fcJ±S^KiiftSlBi£Jlrt£l8tt&ftT^£ 
d i: £ if $c fr § n J * -fe > 1* o 

9. m&MlOrtj **>9\Z#^X, 

±lBf^ffl@s ±ia*T^ ±IB#M«^> ±lS#M@ag^ ±IB*f«^ ±13 

m i ©ib^x ±iam 2 omuRvxmm 3 ©isjufis^-tctstt &*k 

±IB^fflM^ : ?Sfc{±±B3MSg^©5t > v^-rn^-*(iJ:IBS«©^®±^ 

m. ft ti t v > z z t & # & 1 1 & k 4 •* * y v <> 

10. 11^4©/^ ;r-fe>iHc::}3v>-?\ 

±mitm®M* t ±mnmm¥ t as ^ c n * § mmmft £ ^ » *> nx ^ 3 c 

11. «£«1 0 ©aw* -fe v^T> 

±13^ 3 © mwt&&ik © SKA ft c s x m w- h n x u § z t & t r * a 
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